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(57)Abstract: 

PURPOSE: To provide a nonaqueous efectrolyte 
secondary battery of high energy density, 
CONSTITUTION; For a nonaqueous electrolyte 
secondary battery which consists of a charge and 
discharge allowable positive electrode 1, nonaqueous 
electrolyte and a charge and discharge allowable 
negative electrode 4, a BC3 electrode is used as the 
positive electrode 1. By using the BC3 electrode, the 
nonaqueous electrolyte secondary battery is excellent in 
high voltage, high capacity and reservation property. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a nonaqueous electrolyte rechargeable battery possessing the positive electrode 
in which charge and discharge are possible, nonaqueous electrolyte, and the negative electrode 
in which charge and discharge are possible, and the aforementioned positive electrode is BG3. 
Nonaqueous electrolyte rechargeable battery which consists of an electrode. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1, Thts document has been translated by computer, So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a nonaqueous electrolyte rechargeable battery 

with the positive electrode made into high-energy density, 

[0002] 

[Description of the Prior Art] Until now, it is ************ about attention as an electrode 
material of a nonaqueous electrolyte rechargeable battery since a carbon material has oxidation 
reduction behavior in conductive polymer rows, such as the poly aniline, the poly acene, a 
polyacethylene, polypyrrole, and the poly thiophene. When it excels in flexibility and a metal 
lithium is used especially for a negative electrode, it is known that these electrode materials are 
lightweight and that it may become a high voltage and a high-energy density cell When these 
material is used for a positive electrode, the anion in the electrolytic solution is incorporated at 
the time of charge, and an anion is conversely emitted at the time of electric discharge, If 
quantity of electricity per unit weight shows, the material which reaches a maximum of 200 
mAh/g also exists. The nonaqueous electrolyte rechargeable battery is commercialized as having 
made especially the poly aniline into the positive electrode. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when a nonaqueous electrolyte 
rechargeable battery does not consist of only these material but the other materials, such as the 
electrolytic solution, are taken into consideration, it is not necessarily no longer high-energy 
density. Moreover, that the specific gravity of these material is low makes the energy density per 
volume fall sharply conversely. Moreover, when a cycle fife was taken into consideration, charge 
and discharge needed to be carried out more considerably than geometric capacity in the tow 
portion. For this reason, in order to obtain the nonaqueous electrolyte rechargeable battery of 
high-energy density, a still high capacity positive electrode is needed, 
[0004] this invention aims at improving a positive electrode with careful attention to the 
aforementioned conventional problem, and offering the nonaqueous electrolyte rechargeable 
battery of high-energy density. 
[0005] 

[Means for Solving the Problem] It sets to the positive electrode in which charge and discharge 
are possible in order to attain the above-mentioned purpose, nonaqueous electrolyte, and the 
nonaqueous electrolyte rechargeable battery possessing the negative electrode in which charge 
and discharge are possible, and this invention is BC3 to the aforementioned positive electrode. It 
considers as the used composition. 
[0006] 

[Function] Above BC3 Electrical conductivity is higher than a graphite 10%. Therefore, BC3 When 
it uses for the positive electrode of a nonaqueous electrolyte rechargeable battery, an electric 
conduction agent becomes unnecessary. Moreover, specific gravity is the same as a graphite at 
2,2, BG3 The boron (B) to constitute has one electron in 2S orbit at two pieces and 2P orbit, 
and carbon has two electrons in 2S orbit at two pieces and 2P orbit. Therefore, compared with 
carbon, one electron is scarce. 
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[0007] It is BC3 here. If a positive electrode is charged in nonaqueous electrolyte, if occlusion of 
the anion is carried out all over a positive electrode and it discharges, the anion by which 
occlusion was carried out wit! be emitted into the electrolytic solution like [ a conductive 
polymer row ] a carbon material. And as for the average discharge voltage at that time, service 
capacity also serves as 210 mAh/g by 4.5V to Li pole. Thus, it is BC3 to a positive electrode. By 
using, a high voltage nonaqueous electrolyte rechargeable battery can be offered by high 
capacity. 
[0008] 

[Example] The example of this invention is explained below, 

(Example 1) BC3 In order to examine the property as an electrode, the coin type nonaqueous 
electrolyte rechargeable battery shown in drawing 1 was made. 

[0009] 1g of poly ethylene tetrafluoride was first mixed as a binder to BG3 10g, and it considered 
as the mixture. Pressurization molding of the 0.1g of this mixture is carried out at the diameter 
of 17.5mm, and it is BC3, It was referred to very much as 1, and placed into the case 2. It is BC3 
about the microporosity polypropylene separator 3. It placed on one very much. It poured in on 
separator 3 by making into nonaqueous electrolyte the propylene carbonate (PC) which dissolved 
the lithium perchlorate (LiCI04) of 1 mol / 1. Besides, the metal Li4 with a diameter of 17,5mm 
was stuck inside, the obturation board 6 which attached the polypropylene gasket 5 to the 
periphery section was placed and obturated, and the coin type nonaqueous electrolyte 
rechargeable battery was produced. 

[0010] Next at a 2mA constant current it is BC3. Anode polarization (equivalent to charge, when 
seeing BC3 electrode as a positive electrode) is carried out until an electrode 1 is set to 4.7V to 
the Li counter electrode 4, and next, it is BG3. Cathode polarization (equivalent to electric 
discharge) was carried out until the electrode 1 was set to 3,0V. And it carried out by repeating 
this anode polarization and cathode polarization, 

[0011] As a conventional example, the poly aniline is used for a vapor-growth carbon-material 
row, and it is BG3. It carried out by producing an electrode as well as an electrode, making an 
examination cell like a degree, and repeating anode polarization and cathode polarization. The 
electrode which used the poly aniline for the vapor-growth carbon-material row after that is 
abbreviated to C electrode and P electrode. In addition, about P electrode, anode polarization 
(equivalent to charge, when seeing as a positive electrode) was carried out until it was set to 
4,0V to Li counter electrode, and cathode polarization (equivalent to electric discharge) was 
carried out until P electrode was set to 3.0V next. And it carried out by repeating this anode 
polarization and cathode polarization. 

[0012] It is BC3 to a positive electrode. The charge-and-discharge curve of 1 cycle eye of the 
nonaqueous electrolyte rechargeable battery using the electrode, C electrode, and P electrode is 
shown in dra wing 2 . Moreover (Table 1), the capacity maintenance factor of the service capacity 
of the nonaqueous electrolyte rechargeable battery of a 100 cycle eye to initial service capacity 
and initial service capacity is shown. 



0013] 
[Table 1] 
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[0014] Discharge voltage is BC3, The thing using the electrode as a positive electrode is higher 
than what used P electrode for C electrode row, and electric capacity is also BC3 of this 
example. It turns out that the thing using the electrode is as large as 210 mAh/g. Moreover, also 
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service-capacity maintenance factor BC3 of a 100 cycle eye The thing using the electrode 
showed the highest value. 

(Example 2) In this example, it investigated about the elevated-temperature preservation 
property. 

[0015] BG3 The coin type nonaqueous electrolyte rechargeable battery shown in drawing 1 made 
into a positive electrode was constituted. Moreover, as a conventional example, the poly aniline 
is used for a vapor-growth carbon-material row, and it is BC3, The coin type non-water 
electrolysis rechargeable battery which made the positive electrode C electrode and P electrode 
as well as an electrode was produced. The method of producing the aforementioned ceil was 
performed by the same method as an example 1. 

[0016] The elevated-temperature retention test of a nonaqueous electrolyte rechargeable 
battery was performed by the following method. It is BC3 at a constant current (20 degrees C 
and 2mA), Next, about what used P electrode to 4.7V about the thing using the electrode and C 
electrode, it charged to 4.0V, and any nonaqueous electrolyte rechargeable battery discharged to 
3.0V, and this charge and discharge were saved for three weeks at 60 degrees C, after 5 cycle 
deed and charge of 6 cycle eye finished. It returned to 20 degrees C after preservation, and 
discharged on these conditions, The capacity maintenance factor was defined as follows here, 
[0017] Capacity maintenance factor = it charged after the service capacity of the service 
capacity / 5 cycle eye of a 100x6 cycle eye, and the preservation end, and subsequent service 
capacity was evaluated. The capacity recovery factor was defined as follows here, 
[0018] Capacity recovery factor = the capacity maintenance factor three weeks after each 
nonaqueous electrolyte rechargeable battery and a capacity recovery factor are shown in the 
service capacity (Table 2) of the service capacity / 5 cycle eye of a 100x7 cycle eye. 
[0019] 
[Table 2] 
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[0020] BC3 The nonaqueous electrolyte rechargeable battery using the electrode has the largest 
capacity recovery factor compared with the nonaqueous electrolyte rechargeable battery which 
used G electrode and P electrode in a capacity maintenance-factor row, Thus, the nonaqueous 
electrolyte rechargeable battery of this example is BC3. By having used the electrode as a 
positive electrode showed having had high discharge voltage, high capacity, and the outstanding 
preservation property. 

[0021] In addition, although the coin type nonaqueous electrolyte rechargeable battery explained 
in each example, it does not change with configurations, such as cylindrical and a square shape. 
[0022] 

[Effect of the Invention] this invention is set to the nonaqueous electrolyte rechargeable battery 
possessing the positive electrode in which charge and discharge are possible, nonaqueous 
electrolyte, and the negative electrode in which charge and discharge are possible so that more 
clearly than explanation of the above example, and it is BC3 to the aforementioned positive 
electrode. Since it used, it is high-energy density, and the rechargeable battery excellent in shelf 
life can be obtained, and the meaning on industry is large. 



[Translation done,] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThts document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ing 1] The cross section of the coin type nonaqueous electrolyte rechargeable battery 
using the positive electrode of this invention 

[Drawing 2 ] The charge~and~-discharge curve view in the coin type nonaqueous electrolyte 
rechargeable battery using the positive electrode of this invention in comparison with the 
conventional example 
[Description of Notations] 

1 Electrode (Positive Electrode) 

2 Case 

3 Separator 

4 Metal Li 

5 Gasket 

6 Obturation Board 
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